Abstract Diagnosis of abdominal wall hernia is often a clinical problem, especially in occult or in obese patients. Multidetector CT is an accurate method of detecting various types of abdominal and diaphragmatic hernias. It clearly demonstrates the anatomical sites of hernial sac, its contents and possible complications.
Introduction
Hernia occurs when the contents of a body cavity bulge out of the area where they are normally contained. Abdominal wall hernias are usually diagnosed on the basis of clinical examination and sometimes conventional diagnostic imaging technique like x-ray films, barium studies and herniography. Physical examination alone can be difficult and unrewarding in obese patients, and in patients with previous surgery of the abdominal wall. Especially in these patients when clinical diagnosis is difficult, computed tomography enables easier recognition of the type of hernia, contents of the hernial sac and any complications. CT also allows differential diagnosis from other abdominal wall swellings such as neoplasia, hematomas, abscesses and undescended testicle [1] [2] [3] . With recent advances in computed tomography (CT) scan techniques, it is possible to generate three-dimensionally (3D) reconstructed images for better depiction [4] .
We retrospectively reviewed all cases of abdominal wall hernias and diaphragmatic hernias, done at our institution over a four-year period. All the CT scans were done using a multidetector CT scan (4 slice and 16 slice spiral CT scan), using a standard abdominal protocol (with oral and intravenous contrast). Thinner reconstructions at 2.5/ 3.75 mm interval were done wherever indicated. Mutiplanar reformations were also done in individual cases depending upon the need to do so.
This pictorial essay depicts the CT findings of abdominal wall hernias and diaphragmatic hernias.
Types of Abdominal Wall Hernia
Abdominal wall hernias are classified as external when the hernia sac is clinically palpable and occult external when the condition, congenital or acquired (through trauma or postoperatively), is due to the involvement of ansae within the abdominal wall that do not appear on the surface [5, 6] . The different types of abdominal wall hernias include (a) inguinal hernia, (b) femoral hernia, (c) umbilical hernia, (d) incisional hernia, (e) spigelian hernia, (f) epigastric hernia and (g) lumbar hernia.
Inguinal Hernia
Inguinal hernias are the most common abdominal wall hernias in adults . They are more common in men than women. They are of two types: indirect inguinal hernia and direct inguinal hernia. An indirect hernia may occur at any age but become more common as people age. The hernia enters the inguinal canal via a patent processus vaginalis through the deep inguinal ring and is localized lateral to the inferior epigastric artery at its origin. Computed tomography is useful in depicting the extent and content of the hernial sac ( Fig. 1) [7, 8] .
Direct inguinal hernia almost always occurs in the middle aged and elderly because their abdominal wall weakens as they age. Direct inguinal hernias (Fig. 2) are located medial to the inferior epigastric artery and are due to the defects in the fascia transversalis and conjoint tendon which forms the posterior wall of the inguinal canal. It rarely extends into the scrotum.
Femoral Hernia
Femoral hernias are more common in women than men, although inguinal hernias are still more common than femoral hernias in women [9] . The femoral canal is the path the femoral artery, vein and nerve leave the abdominal cavity to enter the thigh. Although normally a tight space, sometimes it becomes large enough to allow the abdominal contents into the canal. Hernia is located between the external femoral vein and the gimbernats lacunar ligament medially (Fig. 3 ).
Umbilical Hernia
Umbilical hernias are common in infancy and are noted at birth as a protrusion at the umbilicus. They develop when the umbilical ring fails to close spontaneously after the umbilical cord separates. If small, the hernia closes gradually by the age of two. The risk of incarceration and strangulation increase with age and surgical repair is recommended for umbilical hernias that persist for more than 4 years [10] . Even if the area is closed at birth, umbilical hernias can appear later in life because this spot remains a weaker place in the abdominal wall (Fig. 4) . Multiple pregnancies, obesity and ascites are risk factors [11] . CT is more helpful in diagnosing atypical cases, when umbilical hernia can be distinguished from less common lesions such as urachal cysts [12] . Although ultrasound can also delineate contents [13] , CT scan is obviously the superior diagnostic modality in these patients.
Incisional Hernia
Incisional hernias occur in the area of any prior incision. Approximately, 10% of all anterior abdominal wall closures are complicated by incisional hernias [14] . Elderly and obese patients are more prone for incisional hernias. The other local risk factors include postoperative infections, long Fig. 3 Femoral hernia. CT scan shows contrast filled bowel loops passing through the right femoral canal, medial to the femoral vessels (arrow) vertical incisions and abdominal distension. CT enables distinguishing wound hematoma from early wound dehiscence in acute postoperative phase when clinical examination is difficult (Fig. 5) [15, 16] .
Spigelian Hernia
Spigelian hernia is a rare acquired interparietal hernia, accounting for less than 2% of all anterior abdominal wall hernias [17] [18] [19] . They are usually seen in women above the age of 50 years and who are often overweight. It is due to defect of the aponeurosis between the transverses abdominis and the rectus muscle (Fig. 6) .
They are seen external to the rectus muscle and inferior to the external oblique muscle in the area between the umbilical scar and the anterosuperior iliac spine along the semilunar line. Computed tomography confirms the diagnosis when the external oblique aponeurosis is defective and the subcutaneous hernial sac may be confused with a lipoma of the abdominal wall [11, 19] . 
Epigastric Hernia
Epigastric hernia develop in the mid-upper abdomen along the xipho-umbilical line through stretching of linea alba . The hernia sac usually contains omentum and not uncommonly small bowel, transverse colon and rarely stomach [20] and liver [21] . Computed tomography performed with valsalva maneuver helps in identifying the hernia [22] .
Lumbar Hernia
Lumbar hernias are uncommon hernias [23] . They can be congenital [24] or can occur after surgery [23] , blunt trauma, or fracture or partial surgical resection of the illium [25] . They occur in the posterior flank through defects of the lumbar muscles and aponeurosis, located below the 12th rib, above iliac crest, posterior to the erector spinae muscle in the superior (Grynfeltt-Lesgaff) lumbar triangle or inferior (petits) lumbar triangle (Fig. 7) . CT easily demonstrates lumbar hernia in obese patients and postoperative patients [26] .
Diaphragmatic Hernias
The incidence of congenital diaphragmatic hernia (CDH) is 1 per 3000 live births [27] .
The diaphragm is a musculotendinous structure that separates the thoracic cavity from the abdominal cavity . It is derived from four embryonic structures: septum transversum, pleuroperitoneal membranes, mesoderm of the body wall and esophageal mesenchyme. The pleuroperitoneal canals are closed at 6-7 weeks of gestation. The commonest defect is the posterolateral diaphragmatic defect (Bochdalek hernia), which is postulated to result from failure of closure of the pleuroperitoneal canal. Other diaphragmatic defects include anterior defect (Morgagni) or central. The central defect (defect of central tendon and septum transversum) leads to the peritoneopericardial hernia. Other types of diaphragmatic hernias include hiatus hernia, and traumatic diaphragmatic hernia.
Bochdalek Hernia
The more common type of congenital diaphragmatic hernia (80-85%), Bochdalek hernia, occurs through posterolateral Neck of the sac lies in the anterior paramedian location diaphragmatic defects. Approximately, 85-90% of these occur on the left side. CT shows discontinuity of the diaphragm, with herniation of both small and large bowels as well as intrabdominal solid organs into the thoracic cavity (Fig. 8) . In adults, the defect is likely to be acquired.
Morgagni

'
s Hernia This is a rare form of congenital diaphragmatic hernia. It occurs through a potential defect in the right anterior medial part of the diaphragm posterior to the sternum. The defect is due to failure of fusion of the sternal and costal fibers of diaphragm. Liver, mesenteric fat and bowel can herniate through the defect (Fig. 9a-b) [28] .
Hiatal Hernia
Hiatal hernia is of two types: commoner sliding hiatal hernia and less common paraesophageal hernia. The gastroesophageal junction is above the esophageal hiatus of the diaphragm in sliding hernia, whereas the gastroesophageal junction is below the diaphragm in paraesophageal hernia. There is herniation of part or whole of the stomach into the chest through a weakened/torn phrenoesophageal membrane in these hernias. Although these are best demonstrated on esophagogram, they can also be detected easily on a CT scan (Fig. 10) .
Traumatic Diaphragmatic Hernia
Diaphragmatic rupture can result following major blunt trauma to the lower thorax or abdomen in up to 6% of patients [29, 30] . It is more common on the left side due to an area of congenital posterolateral weakness on the left side and protective effect of the liver on the right hemidiaphragm [31] [32] [33] [34] . Helical CT with thinner axial images and higher quality of reformatted images has proven to be more valuable in preoperative detection of traumatic diaphragmatic hernia (Fig. 11) .
CT signs of diaphragmatic injury include direct visualization of injury (free edge of the disrupted diaphragm demarcating the defect is seen), segmental diaphragm non-visualization (low specificity), intrathoracic herniation of viscera, collar sign (focal constriction of the herniated bowel or omentum ) which shows a high specificity of 80.7-100% [31, 32] , dependent viscera sign (viscera lies dependent against the posterior chest wall) which shows a specificity of 71-96.5% [32] , diaphragm thickening, intramuscular hematoma and peridiaphragmatic active contrast extravasation.
The most commonly herniated viscera is the stomach and colon on the left side and the liver on the right side.
